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SWITCHING DEVICE FOR IRRIGATION FLUID S IN A DENTAL 
HANDPIECE ^ 



The present invention relates to a device ensuring the supply of a dental 
handpiece with two respective irrigation liquids. 

It is known that, during certain interventions, it is advantageous for a 
practitioner to have the possibility of supplying his handpiece alternately with 
different irrigation liquids. 

In the devices of the prior state of the art, the "irrigation lines", i.e. the 
flexible tubes which connect the storage flasks to the handpiece via a peristaltic 
pump, are provided with a switching valve making it possible to connect the 
inlet of the pump successively to each of the flasks containing various irrigation 
liquids. 

It will be understood that, in such devices, the irrigation line assembly 
cannot be of disposable type, unless the switching means are discarded with it, 
which, due to the costs involved, is difficult to envisage. 

In certain devices of the prior state of the art, only that part of the 
irrigation line constituted by the flexible tubes is disposable, the switching 
means remaining, for their part, fast with the control apparatus. It will be 
understood that, under these conditions, the exchange of this disposable part of 
the irrigation line does not solve the problem of the sterility of the overall line. 

The present invention has for its object to propose a device for controlling 
the switching of the irrigation line supplying a handpiece towards two respective 
flasks, which is such that it is isolated from the irrigation liquids so that the 
exchange of solely the flexible part of this irrigation line solves the problem of 
the sterility of the whole of the device. 

The present invention thus has for its object a switching device for an 
irrigation line constituted by two flexible supply tubes, each connecting a flask 
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containing an irrigation liquid to a handpiece by means of a peristaltic pump, 
characterized in that it comprises at least one compression element and control 
means which can apply this compression element alternately on each of the 
flexible supply tubes in such a way as to squeeze and block it, the control means 
being such that, when one of the tubes is being squeezed in order to block the 
passage of the liquid in this flexible tube, the other tube is not being squeezed so 
as to allow the liquid to flow in this other tube. 

In one form of embodiment, the device according to the invention 
comprises two compression elements and the control means are adapted to apply 
each of these compression elements respectively on each of the flexible supply 
tubes so as to squeeze it and ensure blocking thereof, the control means being 
such that, when one of the compression elements is released, thus allowing the 
flow of the liquid in the corresponding tube, the other compression element is 
already squeezed so as to block the passage of the liquid in the other flexible 
tube. 

In another form of embodiment of the invention, the control means are 
constituted by a sliding element which the user can actuate and which comprises 
two stops arranged at its respective ends, each stop being capable of occupying 
two positions, namely a position of blocking in which it compresses the flexible 
tube on a counter-stop, so as to squeeze it and block it, and a position of flow in 
which it does not apply the tube on the counter-stop and does not block it. The 
stops may be disposed in such a manner on the sliding element that, during the 
movement of displacement thereof, from one position to the other, one of the 
stops is located in position of blocking before the other stop is in position of 
flow. 

According to the invention, the sliding element may be mounted mobile in 
rotation on a support pin so as to be able to pivot thereabout and occupy two 
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positions, namely a position of functioning in which at least one compression 
element ensures squeezing of a tube, and a position of rest in which the 
compression elements are disengaged from the two tubes. 

In a variant embodiment of the invention, the control means may be 
constituted by a rotating element comprising two cam elements adapted, during 
rotation of the rotating element, to come into abutment on one of the flexible 
tubes in order to compress it and squeeze it so as to ensure blocking thereof, 
each cam element being disposed so that, when one of the cams compresses a 
flexible tube to compress it and block it, the other cam is not in abutment on the 
other flexible tube so that the irrigation liquid can circulate therein. 

The control means may equally well be constituted by at least one 
electromagnet controlling the displacement of at least one compression element 
adapted to compress one of the flexible tubes while releasing the other. 

The present invention also has for an object a device for supplying a 
dental handpiece with two irrigation liquids employing a switching device 
according to one of Claims 1 to 9, and a peristaltic pump, characterized in that 
the latter is of the expansion type. 

The present invention also has for an object a device for supplying a 
dental handpiece employing a switching device according to one of Claims 1 to 
9, and a peristaltic pump driven by a motor, characterized in that the motor is a 
stepping motor. 

Various forms of embodiment of the present invention will be described 
hereinafter by way of non-limiting examples, with reference to the 
accompanying drawings, in which: 

Figure 1 is a general schematic view showing the different essential 
elements constituting an irrigation line. 
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Figure 2 is a view in vertical and longitudinal section of a first form of 
embodiment of a switching device according to the invention, ensuring the 
blocking of one of the two tubes supplying irrigation liquid to a handpiece. 

Figure 3 is a view identical to that of Figure 2, in which the switching 
device ensures the blocking of the other tube supplying irrigation liquid. 

Figure 4 is a view identical to the preceding ones in which the switching 
device ensures the blocking of the two tubes supplying irrigation liquid. 

Figure 5 is a partial plan view of the switching device shown in Figure 3. 

Figures 6 and 7 are schematic side views representing the switching 
device, on the one hand in position of placing the supply tubes in position 
therein, and, on the other hand, in the course of functioning. 

Figure 8 is a schematic view in vertical and transverse section of a variant 
embodiment of the switching device according to the invention. 

Figures 9 and 10 are views in longitudinal section of the switching device 
shown in Figure 8, along lines IX-IX and X-X thereof, respectively. 

Figure 11 is a schematic variant of electromechanical means for 
controlling this device. 

Figure 1 la is a variant embodiment of Figure 11. 

Figure 12 is a schematic view in transverse section of another variant 
embodiment of the switching device according to the invention. 

Figure 1 schematically shows an irrigation assembly. This assembly is 
constituted by two flasks 2a, 2b containing two respective irrigation liquids 
which are in communication by two flexible tubes 4a and 4b with the respective 
ends of the transverse branches of a T-shaped distributor 6. The central branch 
of the distributor 6 is connected, by a flexible tube 8, to the inlet of a tube 
element 10 of a peristaltic pump 12 of which the outlet is connected, by a 
flexible tube 14, to a handpiece 16. Switching means 18 are provided, allowing 
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the flexible tube 8 to be placed in communication either with the flask 2a or with 
the flask 2b. 

Figures 2 to 7 show a first form of embodiment of a switching device 
according to the invention. 

This device is essentially constituted by a support plate 20 which 
comprises guides 22 which are intended to ensure positioning and maintenance 
in place of the distributor 6 on the transverse branches thereof, to which the 
flexible tube 4a connected to the first flask 2a and the flexible tube 4b connected 
to the second flask 2b are respectively connected. The central branch of the 
distributor 6 is connected, as shown in Figure 1, to the tube 8 in communication 
with the inlet of the peristaltic pump 12. 

On either side of the positioning guides 22, the support plate 20 comprises 
stops 24a and 34b on which the flexible tubes 4a and 4b come respectively into 
abutment. The support plate 20 also comprises two transverse bearings 26 in 
which a metal pin 28 is mounted to slide. This pin ensures the maintenance, at 
each of its ends, of two lugs 30 for maintaining a cover 32. The length 1 of the 
pin 28 is greater than the distance between two bearings 26, so that the cover 32 
supported by the two support lugs 30 may effect a movement of translation 
along axis xx ? of the two bearings 26, and this with an amplitude e equal to the 
difference in length existing between the length 1 of the pin 28 and the distance 
between the bearings 26. 

In addition to its longitudinal movement of translation, along axis xx f , the 
cover 32 can also effect a movement of rotation about axis 28, which allows it to 
occupy, as shown in Figures 6 and 7 respectively, two respective positions, 
namely a first, raised position (Figure 6), which corresponds to a position of 
placing the distributor 6 in position in the positioning guides 22, and a second, 
lowered position or position of functioning (Figure 7). 
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The cover 32 comprises at its ends respective rollers 34a and 34b which 
are arranged so that, when the cover 32 is in position of functioning (lowered 
position), as shown in Figures 2, 3, 4 and 7, the rollers 34a and 34b squeeze the 
respective flexible tubes 4a and 4b by applying them on the stops 24a and 24b 
and deform them so as to ensure their total blocking, which prevents the passage 
of the irrigation liquids coming from the tubes 4a and 4b towards the tube 8. 

The cover 32 may occupy two extreme longitudinal positions, namely a 
first position, shown in Figure 2, in which the roller 34b compresses the flexible 
tube 4b and squeezes it against the stop 24b, so that it ensures blocking of this 
tube. In this same position, the roller 34a is not located opposite the stop 24a, so 
that it does not squeeze the flexible tube 4a sufficiently to block it, with the 
result that the irrigation fluid coming from the flask 2a is in communication, via 
the switching means 18, with the flexible tube 8 connected to the peristaltic 
pump 12. 

When the cover 32 is displaced by translation into its other extreme 
position, shown in Figure 3, it is in that case the flexible tube 4a which is 
squeezed and blocked by the roller 34a and the flexible tube 4b which is not 
squeezed by the roller 34b and which is therefore not blocked, with the result 
that the irrigation liquid contained in the flask 2b is in communication with the 
flexible tube connected to the peristaltic pump 12. 

Such a devices proves to be particularly interesting when it is desired that 
at no moment it be possible for the two irrigation liquids to be able to be mixed 
and supplied to the tube 8. 

However, in one embodiment of the invention, it would, of course, be 
possible, if such were of interest to the practitioner, to move the stops 24a and 
24b apart from each other so that, under these conditions, it would then be 
possible to supply to the tube 8 in communication with the peristaltic pump 12 a 
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mixture of irrigation liquids 2a and 2b distributed in a proportion depending on 
the longitudinal position of the cover 32. 

The present device is also particularly interesting insofar as the switching 
means are completely independent of the irrigation line, with the result that the 
latter may, at lower cost, constitute a disposable element, this presenting the 
advantage of solving the problems of asepsis. 

Another advantage of the switching device according to the invention is 
that, as may be seen in Figures 2 and 3, the cover is displaced, constituting the 
control of switching in the direction of the tube which it is desired to have 
supplied with irrigation liquid, this representing, for the practitioner, a pleasure 
to use. 

The switching means may, of course, be constituted by any other means 
ensuring compression and blocking of one of the supply tubes while ensuring 
opening of the other. 

Devices employing rotary control means might for example be used, as is 
schematically shown in Figures 8 to 10. 

The rotating switching device shown in these Figures is essentially 
constituted by a lever 40 mounted to rotate about a horizontal pin 42 fast with a 
support plate 44. This support plate comprises two longitudinal guides 45 which 
respectively receive the two flexible supply tubes 4a and 4b respectively 
connected to the two flasks 2a and 2b. The lower part of the lever 40 is divided 
into two substantially parallel cams 46a and 46b respectively disposed above the 
guides of the flexible tubes 4a and 4b arranged so that, for one of the extreme 
positions that the lever 40 can occupy, one of the cams compresses one of the 
flexible tubes, while the other cam does not compress the other tube. In this 
way, the Figures have shown the lever 40 in an extreme position in which its 
cam 46a does not compress the tube 4a (Figure 9), while, in this same position, 
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the other cam 46b squeezes the other flexible tube 4b (Figure 10) so as to block 
it. It will thus be understood that, in each of these characteristic extreme 
positions, the lever 40 blocks one of the flexible tubes while it does not block 
the other tube. 

Any other means might, of course, be used, particularly electrical or 
electromechanical means, for compressing one of the flexible tubes so as to 
block it and, at the same time, release the other tube so as to allow the irrigation 
liquid to flow therein. 

As shown in Figure 11, two electromagnets, 50a and 50b respectively, 
might for example be employed, of which one of the supply terminals 51a and 
51b is connected to earth while the other terminal 52a and 52b is connected to 
the other current supply terminal via a two-position reversing switch 54. Each 
electromagnet, when it is supplied, attracts a pivoting lever, 56a, 56b 
respectively, which compresses one of the flexible tubes in order to squeeze it 
and block it, against a return effort exerted by a spring 58a, 58b respectively. It 
will thus be understood that, as a function of the position of the reversing switch 
54, one or the other of the two flexible tubes will be blocked. 

As shown in Figure 11a, one sole electromagnet 50 may also be 
employed, of which the current supply is controlled by a switch 53 and which, 
when it is supplied, attracts a lever 56 which squeezes one of the tubes 4a 
against the force exerted by a return spring 58, and which, when it is not 
supplied, releases the lever 56 which, under the action of the spring 58, then 
compresses the other tube 4b and blocks it. 

As schematically shown in Figure 12, one or the other of the flexible 
supply tubes 4a and 4b might also be compressed with the aid of a rotating 
element 60 applying on the cylindrical body of a handpiece 62 each of the 
flexible tubes, a hollow 64 being provided on the inner face of the rotating 
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element 60 so, as a function of its position, as to receive one or the other of the 
two tubes which, in this way, will not be blocked. Such a device is particularly 
interesting in that it can be easily disposed on a dental handpiece. 

In a form of embodiment of the present invention, the peristaltic pump 12 
will preferably be of the expansion type. The pumps of this type are particularly 
advantageous insofar as they do not have a stator but a runway in which is 
squeezed a flexible tube under the action of rollers fast with the rotor. Such an 
embodiment presents the advantage of double simplicity, both from the 
standpoint of manufacture and from that of use. 

The peristaltic pump may be driven by a stepping motor which, while 
delivering a sufficient rotary torque to allow it to perform its function of 
compression of the tube element 10, will allow a disengaging of the motor 
without calling upon an annexed mechanical disengagement device if 
phenomena of blocking of the pump occur. Such an arrangement of the pump is 
particularly advantageous from the standpoint of security, thus allowing it to be 
disposed so that the user can have immediate access to the system for 
positioning the part 10 of the irrigation tube. 

The other switching means might, furthermore, be adapted in order to 
dispose them on the handpiece. 



